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Abstract 
Energy label system is a good way to promote sustainable energy consumption. As consumers are the users of energy 
label, it can stimulate production, which promotes forming of sustainable consumption patterns. In China, energy 
label system has achieved great effect after which is released 5 years, but there are still some problems on laws and 
regulations, energy efficiency standard, supervision, public awareness, etc. by comparing with EU energy labeling. 
The article also gives the suggestions to improve China energy label system by improving laws and regulations, 
standardizing energy label grades, increasing energy efficiency standard, promoting social supervision system and 
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1. Introduction 
Concept of sustainable development was proposed on United Nations Conference on Environment and 
Development in 1992, and then, in  Sustainable Consumption Policy Factors of UNEP,1994, the definit ion 
proposed by Oslo Symposium on Sustainable Consumption defines it as "the use of services and related 
products which respond to basic needs and bring a better quality of life while minimizing the use of 
natural resources and toxic materials as well as emissions of waste and pollutants over the life cycle of the 
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service or product so as not to jeopardise the needs of future generations." [1] Since then, energy label and  
energy efficiency standards were established by many countries, as they can  promote sustainable 
consumption of energy. Energy not only is an important material basis of both economic development and 
social life, but also an important source of pollution. Sustainable consumption of energy is the best way to 
achieve energy saving and sustainable development as consumption can decide  production. 
China also developed sustainable consumption actively, especially on consumption of energy saving 
and improving energy  efficiency, and made relevant regulations and systems on it, such as, sustainable 
public procurement system, clean production system, government financial subsidy system [2]. But there 
are some shortcomings of sustainable consumption in China : lack of related laws; environmental 
investment of enterprises is insufficient as high price of products constraint development of environment al 
technology; public has less awareness of energy shortage and sustainable consumption pattern has not 
been formed. These factors severely restrict the development of sustainable consumption, so improving 
the energy label system is very important to promote development of sustainable consumption pattern. 
2. Relationship between sustainable energy consumption and energy label 
Energy label system was successfully established and carried out in  more than 40 countries and 
regions around world, such as, European Union, the United States, Australia, Japan, Brazil, Korea, 
Thailand, China, Hong Kong, .etc. On one hand, Energy efficiency of energy use products can be 
improved and energy saving technology can be promoted by energy label system as which has 
characteristics of less investment, more effects and make influence on consumers. Energy efficiency 
standards and energy efficiency labeling has been proved as a best way on reducing the cost of energy 
consumption [3], which also can bring great  environmental benefits, save more money to consumers, and  
promote sustainable energy consumption. 
On the other hand, consumers increase their demands on energy saving and energy saving products by 
development of sustainable energy consumption, which promote progress of eco-design and 
environmental technology, impulse setting of more restrictive energy efficiency standards, so as upgrade 
technology of whole industry. 
Fig. 1. Relationship between sustainable energy consumption and energy label 
Fig 1 shows the specific interaction relat ionship on sustainable energy consumption and energy label. 
Consumers include three parts: government, business and the public. The informat ion on energy label 
were considered as a choice basis by consumption of government on government procurement and daily 
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While consumers take account of low using cost of energy saving products, they will buy energy 
efficiency product by comparing with non-energy efficiency product at same price. 
After mature sustainable consumption pattern is formed, enterprises will has more strong competition, 
so that product saving more energy or have higher energy efficiency rat io will be produced . Energy 
efficiency standards will be revised by technological change of whole industry. 
3. Discussion 
3.1. China Energy Label system 
Energy Label Management Measures was issued in July 2004, which ind icated start of China energy 
label system. The system is on the laws and policies basis of Energy Conservation Law of the People’s 
Republic of China, Product Quality Law of the People’s Republic of China, Renewable Energy Law of 
the People’s Republic of China, Regulations of the People's Republic of China on Certificat ion and 
Accreditation, State Council's Decision on Strengthening Energy Conservation, and also Management 
Methods of National Supervision and Spot Check on Product Quality, by the implementation model of 
"the producer or importer self-declaration + record + supervision and management". The record  and audit 
taken by the China National Institute of Standardizat ion, and enterprises which  product products in the 
energy label products lists should post energy label on their products .  
Until October 2010, China has released seven batches of Energy Label Products List from August 
2004 issued the first batch of Energy Label Products List. As Table 1 show, all the batches  involve 23 
kinds of electronic products covering home, commercial and industrial use. The products will be sold in 
the market, must meet the requirement of national compulsory energy efficiency standards and be posted 
up energy label. The frequent release of energy label products lists  also shows that the urgent need of 
society on improving energy efficiency, speeding up the development of energy-saving technology, and 
making transition of manufacturing enterprises. 
Along with Energy Label Products List, China has also drawn up national energy efficiency standards 
of the corresponding product to standardized products ’ energy efficiency. In 2008 and 2010, the 
minimum allowable values of the energy efficiency and energy efficiency grades for on household 
refrigerators and room air conditioner were revised separately.  
There are two kinds of energy efficiency grades in China: five grades and three grades. In the five 
grades, the energy efficiency grade is rated in terms of a set of energy efficiency grades from 1 to 5 on the 
label, 1 being the most energy efficient which reaches  the international advanced level, 3 being average 
level of China's market, 5 the least efficient, which is also the market access indicators , product lower 
than the requirement of 5 should not be sold. In the three grades, the energy efficiency grade is rated like 
five grades, 1 being  the most energy efficient which reaches reach the international advanced level, 3 the 
least efficient. And 3 is the market access indicators. 
In order to further promote sustainable consumption of energy saving products, “ energy-saving 
products and civilian-benefit ing project” was launched by National Development and Reform 
Commission, Min istry of Finance in  May 2009 on  air conditioners, refrigerators, flat panel telev isions, 
washing machines, electrical efficient lighting, energy saving and new energy vehicles with the energy 
grades at 1 or 2. Enterprises produce these products can get the financial subsidies from government. The 
standard of financial subsidies is basis the price difference of energy efficiency products and general 
products [4]. 
Before 2008, market share of air conditioners which are  1 and 2 grade in China was about 5%, and 
which with 5th grade was about 70%. Driven by the financial subsidies, sales of energy efficiency air 
conditioners increased substantially, and the market share reached 80% until May, 2010. According to 
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incomplete statistics, there are more than 15 million energy efficiency air conditioners in  the market  over 
the past year, which are more than 10 times compared  with that of 2002 [5]. According to information  
from energy efficiency labeling management center of China National Institute of Standardization, under 
the energy label system implemented 5 years  ago, more than 1.5 hundred billion kWh power was saved 
by March 2010, equivalent to more than 60 million tons of standard coal, 1.4 billion tons of carbon 
dioxide emissions, and 60 tons of sulfur dioxide emissions, which significantly contribute to energy 
saving goals of the "Eleventh Five-Year" [6]. 
Table 1. All batches of energy label products lists 
No. Implementation date Batch Product name 
Energy efficiency 
grades 
1 2005-03-01 1st  Household refrigerator 5 
2 Room air conditioners 3 
3 2007-03-01 2nd  Household electric washing machines 5 
4 Unitary air conditioners 5 
5 2008-06-01 3rd  Self-ballasted fluorescent lamps for general lighting service 3 
6 High-pressure sodium vapour lamps 3 
7 Small and medium three-phase asynchronous motors 3 
8 Water chillers 5 
9 Domestic gas instantaneous water heaters and gas fired heating-hot water 
combi-boilers 
3 
10 2009-03-01 4th  Computer monitors 3 
11 Copy machines 3 
12 Multi-connected air-conditioning (heat pump) unit  5 
13 Variable speed room air conditioners 5 
14 Electrical storage water heaters 5 
15 Household induction cookers 5 
16 2010-03-01 5th  AC electric fans 3 
17 Automatic electric rice cookers 5 
18 AC contactors 3 
19 Displacement air compressors 3 
20 2010-11-01 6th  Power transformers 3 
21 Energy conservation for fan 3 
22 2011-03-01 7th Flat panel televisions 5 
23 Household and similar microwave ovens 3 
3.2. EU energy label 
EU energy label was launched from 1992, with the laws and policies basis of Council Directive 
92/75/EEC on the indication by  labelling and standard product information of the consumption of energy 
and other resources by household appliances , Council Directive 92/77/EEC supplementing the common 
system of value added tax and amending Directive 77/388/EEC, Regulat ion (EC) No 1882/2003 on 
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adapting to Council Decision 1999/468/EC the provisions relating to committees which assist the 
Commission in the exercise of its implement ing powers laid down in instruments subject to the procedure 
referred to in Article 251 of the EC Treaty, Directive 2005/32/EC on establishing a framework for the 
setting of ecodesign requirements for energy-using products and amending Council Directive 92/42/EEC 
and Direct ives 96/57/EC and 2000/55/EC of the European Parliament and of the Council, Communication 
From The Commission Action Plan for Energy Efficiency: Realising the Potential (COM (2006 ) 545), 
Directive 2008/28/EC amending Directive 2005/32/EC establishing a framework fo r the setting of 
eco-design requirements for energy-using products, as well as Council Directive 92/42/EEC and 
Directives 96/57/EC and 2000/55/EC, as regards the implementing powers conferred  on th e Commission, 
Sustainable Consumption and Production and Sustainable Industrial Po licy Action Plan  (COM(2008) 
397), Regulation (EC) No 1137/2008 on adapting a number of instruments subject to the procedure laid 
down in Article 251 of the Treaty to Council Decision 1999/468/EC, with regard to the regulatory 
procedure with  scrutiny, Direct ive 2010/30/EU on the indication by labelling and standard product 
informat ion of the consumption of energy and other resources by energy -related products, Integrate 
Product Policy and Directive on Eco-Design of Energy-Using Products (Directive 2009/125/EC). Table 2 
shows EU energy label directives on household appliances. 
Products should clearly be displayed EU Energy Label are white goods, light bulb packaging and cars 
when offered for sale or rent. The energy efficiency of the appliance is rated in terms of a set of energy 
efficiency grades from A to G on the label, A being the most energy efficient, G the least efficient [7]. 
Energy label of refrigerators-freezers, dishwashers and washing machines were already been hugely 
successful since its introduction in 1992: today 90% of appliances sold in the EU are in grade "A". 
However, new technologies would allow reducing by half the energy consumption of an A-grade product. 
The EU has therefore decided to extend the scale upwards with three new grades: "A+", "A++", and 
"A+++" for products with a better than A-performance in the Directive 2010/30/EU, in that case, the 
color of grade A becomes yellow as green is always the color of the best grade. However the energy label 
also has seven energy efficiency grades. 
The in itial implementation of the energy label, the authorities carried  out a series of marketing 
activities, including the publication of posters, pamphlets mailed to households, making advertising on 
radio and television, as well as press releases and so on. Current EU member states average energy saving 
benefits per year can easily amount to over € 1000 per household  [8]. 2 hundred billion Euros can be 
saved each year in EU, equivalent to about 1.2 hundred billion kWh power was saving ( calcu late by 5 
billion people in EU-27 on 2010 [9], 2.5 person per each family, average price of home use power in  
EU-27 is €1.745/kWh [10]). 
Table 2. EU energy label directives on household appliances 
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No. EU energy label directives on household appliances 
1 Directive 94/2/EC on energy labelling of household electric refrigerators, freezers and their combinations 
2 Directive 95/12/EC on energy labelling of household washing machines 
3 Directive 95/13/EC on energy labelling of household electric tumble driers 
4 Directive 96/57/EC on energy efficiency requirements for household electric refrigerators, freezers and combinations thereof 
5 Directive 96/60/EC on energy labelling of household combined washer-driers 
6 Directive 96/89/EC on amending Directive 95/12/EC energy labelling of household washing machines  
7 Directive 97/17/EC on energy labelling of household dishwashers 
8 Directive 98/11/EC on energy labelling of household lamps 
9 Directive 99/9/EC on amending Directive 97/17/EC energy labelling of household dishwashers 
10 Directive 2002/31/EC on energy labelling of household air-conditioners 
11 Directive 2002/40/EC on energy labelling of household electric ovens 
12 Directive 2003/66/EC on amending Directive 94/2/EC energy labelling of household electric refrigerators, freezers and their combinations 
13 (EU) No 1059/2010 on supplementing Directive 2010/30/EU energy labelling of household dishwashers 
14 (EU) No 1060/2010 on supplementing Directive 2010/30/EU energy labelling of household refrigerating appliances 
15 (EU) No 1062/2010 on supplementing Directive 2010/30/EU energy labelling of televisions 
3.3. Disadvantages of China energy label system 
Laws, regulations and policies which are relevant with energy label system do have some 
disadvantages. The model we use in  the system is "self-declarat ion by producer or importer + record + 
supervision and management" which will invade the interests of consumer when producer or importer 
does not fulfill its responsibilit ies. That’s because we don’t have relevant law for consumer to protect 
their interests. For example, the cause of "China's first case on energy label" [11] is that the actual energy  
efficiency ratio was not matching with it showed on the energy label. 
The level of energy label is not unification. As Table 1 shows that there are 13 kinds of products of 
which energy label is divided into 3, and others’ energy label is divided into 5. So if consumers don’t 
clearly know the energy label, they will hard ly choose the products based on energy label. In addit ion, 
energy efficiency standards of some products were rev ised from 5 to  3 grades, which is hard  for 
consumers to identify, for example, the air-conditioner energy label was revised from 5 to 3 grades in 
"The minimum allowable value of the energy efficiency and energy efficiency  grades for room air 
conditioners" which is released in 2010. 
The gap of energy efficiency grades between EU and China. Compared with abroad, China just 
established energy label system for a few years, and China energy efficiency grades  was restricted by 
actual energy efficiency ratio of domestic products. There are few domestic product can reach the world 
advanced level. For example, China in 2009 improved the energy efficiency standards  of refrigerators 
nearly 20%, but the revised energy efficiency grade was only close to A + + grade of EU [12]. 
Lack of supervision. Energy label has been a way to attract consumers, and the government implement 
“Projects that benefit the energy-saving products” as a way to bring benefits to the enterprise. For 
example, fixed-frequency air conditioner that reach grade 1 and 2 of relevant energy efficiency ratio will 
gain financial subsidies about 300 to 850 yuan. But now, there are a lot of illegal act ivities such as forging 
2314  Liuyang Zhan et al. / Energy Procedia 5 (2011) 2308–2315
or fraudulent using energy label and using energy label to do false propaganda by some enterprises and 
vendors in China. 
  
Fig. 2. (a) Do you know China energy label for household appliances? ; (b) Will power consumption be a choosing index when 
purchasing household appliances? 
Source: Internet consumer research center, http://zdc.zol.com.cn/ 
Awareness of consumers is limited. Consumers don’t clearly know what is energy scarcity and energy 
label. From Fig 2, we can find that there are less than half of the consumers know what is energy label 
and consider energy consumption in their actual consumption in China. Besides using various ways to 
publicize energy label in EU, there are many third-party sites that provide reference of energy label 
products for consumer, such as www.topten.info and www.kompass-nachhaltigkeit.de. 
4. Suggestions for improving the China energy label system 
Based on the various disadvantages of China energy label system referred above, the following areas 
should be improved: 
Improve the relevant legal laws, regulat ions and policies. By constituting supervision laws, on one 
hand, it could make the responsibilities of various departments more clear and enhance the management 
of different energy efficiency grades, manufacturers, importers and distributors . On  the other hand, it  will 
constraint the behavior of manufacturers, importers and distributors, protect the interests of consumers 
and keep fair competition in the products market. 
Standardize energy efficiency grades standards. Uniform grades standards of different products  to 
make consumers identify ing and purchasing easier. What’s more, energy efficiency standards for 
products should be constantly updated to reach the international advanced level. According to the existing 
energy efficiency standards , 40% to 50% of the refrigerator in the market of China could reach the first 
grade of energy efficiency standard. Forward energy efficiency standards have been widely used abroad 
[13]. 
Play an important role of enterprise environmental management. It is suggested to add the auditing of 
energy efficiency grades into management measures such as environmental auditing or environmental 
assessment. For example, adding auditing on energy efficiency grades of related products into ISO14000 
to strengthen management, supervision, and also social responsibility of the enterprises. 
Improve social supervision system. Through the supervision function of third-party agencies, 
institutions and public to form a good common exchange mechanis m, then the function of social 
supervision to supervise the enterprises and products  can be fully used. Furthermore, as an official 
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website of energy label, the China Energy Label should open the relevant data of companies and product 
models to consumer. 
Enhance consumer’s awareness of environmental protection and energy saving by publicizing the 
significance and ways of environmental protection and energy saving through television, internet and 
other forms, also by providing manual for energy label to public. 
5. Conclusion 
Improvement of energy label system will further improve relevant laws and regulat ions on sustainable 
energy consumption of China, enhance public awareness  of environmental protection and energy scarcity, 
promote the format ion of sustainable consumption patterns , and encourage enterprises to actively carry 
out research and development of energy saving products. Improvement of energy label system plays an 
important role in the development of sustainable consumption of China. 
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